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[57] ABSTRACT

The internal cleaning of a centrifuge rotor is performed
by a cleaning liquid is which pumped from a tank via an
inlet channel to a central inlet chamber of the rotor
during rotation thereof. A separation chamber is con-
nected to the inlet chamber and, at different radial lev-
els, to two outlet chambers via separate outlet passages.
Cleaning liquid is discharged from the outlet chambers
through a stationary discharge device having separate
outlet channels. Part of the cleaning liquid discharged
through the outlet channels is returned to the tank via a
return conduit. The rest of the cleaning liquid is con-
ducted directly to the inlet channel by means of an
overpressure generated in the stationary discharge de-
vice. Thereby, it is possible to clean the rotor internally
even very close to its rotational axis.

17 Claims, 1 Drawing Sheet




5,104,371

14, 1992

Apr.

U.S. Patent




5,104,371

1
CLEANING OF A CENTRIFUGAL SEPARATOR

BACKGROUND OF THE INVENTION

The present invention concerns a method and an
equipment for cleaning internally of a centrifugal rotor,
which has a central inlet chamber, a separation chamber
connected via an inlet passage to the inlet chamber, and
two central outlet chambers connected via an outlet
passage each to the separation chamber at separate
radial levels in it. While the rotor is rotating, cleaning
liquid is supplied to the inlet chamber via an inlet chan-
nel in a stationary inlet device and is discharged from
the two outlet chambers via outlet channels in a station-
ary outlet device.

A method for such an internal cleaning of a centrifu-
gal rotor is described in JP U 60-104255. In this all
cleaning liquid is supplied to the centrifugal rotor by
means of a centrifugal pump arranged in an inlet con-
duit between a tank and the centrifugal rotor. Further-
more, all cleaning liquid, which is discharged via the
outlet chambers of the centrifugal rotor is conducted
back to the tank. However, it proves in practice difficult
to obtain an acceptable cleaning result with the sug-
gested method. Often one cannot get the radial inner-
most part of the centrifugal rotor clean enough. In
many cases one therefore with equal time intervals has
to disassemble the centrifugal rotor manually, clean it
internally, including inserts present therein, and reas-
semble the same. This is a very time consuming opera-
tion. Especially this is the case in centrifugal rotors, in
which a stack of conical discs is arranged in the separa-
tion chamber. If the separator is used for dewatering
and cleaning of oils, this time consuming and also dirty
operation often recurs. In some cases the cleaning has to
take place every two hundred hours of operation.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
better method and a better equipment for cleaning inter-
nally of a centrifugal rotor, so that it does not have to be
disassembled and cleaned manually. According to the
invention this ts achieved by conducting only a part of
the cleaning liquid, which is discharged out of a centrif-
ugal rotor of the kind initially described to a tank with
cleaning liquid, out of which cleaning liquid by means
of a pump 1s pumped into the inlet channel of a centrifu-
gal rotor, whereas the rest of the discharged cleaning
liquid is conducted directly to the inlet channel by
means of an overpressure generated in the outlet device
by the rotation of the rotor. Hereby a high flow of
cleaning liquid into the rotor via the inlet channel can
be achieved by means of a relatively small pump at the
same time as a volume of cleaning liquid as large as
needed for an acceptable cleaning result freely can be
adapted to the case at hand.

The cleaning liquid present inside the rotor forms a
 hquid body rotating with the rotor, which 1n the outlet
chambers extends radially inwards inside the greatest
radius of the stationary outlet device arranged therein at
which the outlet channels open. Upon stabilized flow
conditions the radially inwardly directed free liquid
surfaces of the liquid body in the different chambers of

the rotor take a position at such radial levels that the

total liquid flow out through the outlet channels be-
comes as large as the liquid flow in through the inlet
channel. The higher flow that is achieved in the inlet
channel the closer the free liquid surfaces to the rota-
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tional axis of the rotor thus will be. Since a large part of
the cleaning liquid flowing out of the outlet channels
according to the invention can be conducted directly to
the inlet channel by means of the overpressure gener-
ated in the outlet device by the rotation of the rotor, a |
very high flow of cleaning liquid can be achieved in the
inlet channel without the need of a separate pump hav-
ing a correspondingly high capacity. Thus, during stabi-
lized conditions 1t is possible thanks to the invention to
have the free liquid surfaces of the rotating liquid body
inside the rotor to take a position at radial levels, which
are located at considerably smaller radius than the ra-
dius which hitherto has been practical possible.

In a preferred embodiment of the invention the liquid
body is built up further radially inwards by restricting
the flow from at least one of the outlet channels to the
tank, a bigger amount of cleaning liquid being pumped
during a certain time period from the tank to the iniet
channel than from the outlet channels to the tank until
the flows in and out of the rotor balance each other
again. |

In another preferred embodiment of the invention the
liquid body also 1s built up radially inwards by restrict-
ing-an initial flow out of the outlet chamber, which is
connected to the radial outer part of the separation
chamber, so that a flow of cleaning liquid is achieved
from the separation chamber also to the second outlet
chamber.

BRIE¥F DESCRIPTION OF THE DRAWING

In the following the invention is described in more
detail with reference to the accompanying drawing, on
which an equipment according to the invention is
shown schematically. The equipment is connected to a
centrifugal rotor of the type in question. On the draw-
ing there is shown schematically an axial section
through the separator.

The equipment has a tank 2 with cleaning liquid, a
supply conduit 3, which connects the tank 2 to the inlet
channel 4 of the centrifugal rotor 1, a pump § arranged
in the supply conduit 3, a return conduit 6, which con-
nects the two outlet channels 7 and 8 of the separator
with the tank 2. In the return conduit 6 a flow restric-
tion 9 is arranged. The two outlet channels 7 and 8 are

- also connected directly to the inlet channel 4 via a com-
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munication conduit 10. In one of the outlet channels 7
there is arranged a flow restriction 11 before the con-
nection of it to the return conduit 6 and before the
connection of it to the communication conduit 10 seen
in the flow direction.

The centrifugal rotor shown in the example has an
upper part 12 and a lower part 13, which parts are
joined together by a not shown locking ring. Inside the
rotor an axially movable valve slide 14 is arranged,
which together with the upper part 12 delimits the
separation chamber 15. The movable valve slide 14 is
arranged to open and close an annular passage between
the separation chamber 1§ and peripheral openings 16.

Centrally inside the rotor a distributor 17 is arranged,
which delimits a central inlet chamber 18. The inlet
chamber 18 communicates with the separation chamber
15 via an inlet passage 19.

The upper part 12 forms in its upper end two central
outlet chambers 20 and 21, the one 20 of which commu-
nicates with the surroundings of the rotor via a central
annular gap 22. The two outlet chambers 20 and 21
communicate with the separation chamber 15 via an
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outlet passage each 23 and 24, respectively. One of the
outlet passages 23 connects one of the outlet chambers
20 to the radially outer part of the separation chamber

15, whereas the other outlet passage 24 connects the
other outlet chamber 21 to the central part of the sepa-
ration chamber 15. Centrally there is arranged a station-
ary discharge device having two outlet devices 25 and
26, one in each outlet chamber 20 and 21. The outlet
device 25 and 26 has internal channels, through which
hquid present in the discharge chamber is discharged
under pressure towards outlet channels 7 and 8 ar-
ranged centrally in the discharge device. Centrally in
the rotor there is also arranged a stationary inlet chan-
nel 4 which opens into the central inlet chamber 18.

- Furthermore, the centrifugal rotor shown as an exam-
ple is provided with a stack of conical discs 27 arranged
in the separation chamber 15. In the shown example one
of the outlet chambers 20 communicates via the gap 22
with the surroundings of the rotor at a radius which is
larger than the radius at which the other outlet chamber
21 is connected to the separation chamber 15. This
design is often used when separating liquid components
in a mixture (e.g. when cleaning of oils containing wa-
ter) in order to prevent to a certainty a specifically
heavier component (water) from following the specifi-
cally lighter component (oil).

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT
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‘The cleaning of the internal of a centrifugal rotor of 30

this kind is taking place according to the invention in
the following manner.

The centrifugal rotor 1 connected to the cleaning
equipment is brought into rotation whereupon the sepa-
ration chamber 15 is closed by bringing the valve slide
14 1n conventional manner in a position closing the
passage towards the openings 16. When the separation
chamber 15 is closed the pump is started whereby clean-
ing liquid is pumped from the filled tank 2 to the separa-
tion chamber 15 via the inlet channel 4 and the inlet
chamber 18. The separation chamber 15 and the other
chambers inside the rotor is filled up gradually with
cleaning liquid. The cleaning liquid inside the rotor then
forms a liquid body rotating with the rotor having a
radial inwards directed free liquid surface located on a
radially gradually decreasing level. Little by little clean-
ing liquid flows through the outlet passage 23 which
‘opens 1n the radial outer part of the separation chamber
15 to one of the outlet chambers 20, which thus is filled
up and the stationary outlet device arranged therein

starts under pressure to discharge cleaning liquid out of

it through the outlet channel 7 belonging to it, from
which a part is conducted back to the tank 2 via the
return conduit 6 whereas the rest of the cleaning liquid
discharged via the outlet channels is conducted from
this outlet channel 7 directly to the inlet channel 4 via
the communication conduit 10 by means of the over-
pressure generated in the outlet device by the rotation
of the rotor. In a preferred modification of the method
an initial flow, which flows back to the tank 2 via the
return conduit 6, is diminished by means of a restriction
9, which 1s arranged in the return conduit 6 whereby the
flow into the rotor via the inlet channel 4 increases. The
volume of cleaning liquid inside the rotor increases until
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balance is at-hand between the flow, which flows out of 65

the rotor and the flow, which flows into the rotor via
the inlet channel. The flow into the rotor hereby con-
sists of the flow through the communication conduit 10

4

and the flow through the supply conduit 3. The high
flow through the rotor, which mainly flows through the
outer passage 23, which opens into the radially outer
parts of the separation chamber 15, results in a pressure
drop in this outlet passage 23. Hereby the free liquid
surface in the separation chamber 15 upon equilibrium
will take a position at a radius, which is correspondingly
smaller than the radius of the free liquid surface in the
outlet chamber 20 connected to this outlet passage 23.
This means that the free liquid surface in the separation
chamber 15 at a certain flow through the outlet passage
23 is located radially inside the radius, at which the
other outlet passage 24 opens into the central part of the
separation chamber 15. Thereby a part of the cleaning
liquid will flow into the other outlet chamber 21 via the
other outlet passage 24 and fill up the same. From this
other outlet chamber 21 cleaning liquid is discharged
under pressure by means of the stationary outlet device
centrally arranged therein via the outlet channel 8 con-
nected thereto, from which a part is flowing through
the return conduits back to the tank whereas the rest of
the cleaning liquid discharged through the outlet chan-
nels is conducted from this outlet channel 8 directly to
the inlet channel 4 via the communication conduit 10 by
means of the prevailing pressure in this outlet channel 8.

As soon as cleaning liquid flows through this outlet
channel, which can be indicated by means of a flow
meter, a pressure meter or a sight glass, one knows that
cleaning liquid flows inside the rotor and cleans the
rotor internally at least radially into the radial level at
which cleaning liquid leaves the separation chamber 15
through said other outlet passage 24. Since the stack of
conical discs completely is located radially outside this
level it hereby will be cleaned all the way into its inner
radius.

According to another modification of the invention
the flow out through said one outlet channel 7 initially
is diminished by means of a restriction 11 arranged in it.
Hereby it is guaranteed that the rotating liquid body in
the separation chamber 15 extends radially inwards
inside the stack of conical discs 27 arranged therein to
the connection of the other outlet passage 24 to the
separation chamber 15 and that cleaning liquid present
in the radially innermost part of the liquid body has a
flow rate sufficient for the cleaning result.

After this the cleaning procedure goes on by circulat-
ing the cleaning liquid through the centrifugal rotor and
the connected equipment during a necessary time. It is
then seen that the cleaning liquid is kept at a suitable
temperature for the cleaning result. The heating is tak-
ing place by the friction it is exposed for. Possibly, a
cooling of the cleaning liquid is necessary, which pref-
erably is done by air cooling at the inlet to the tank.
After a predetermined time the centrifugal rotor and the
equipment are emptied by bringing the valve slide in a
position opening the passage towards the openings 16.
Hereby the cleaning liquid and in the rotor remaining
impurities are exposed to a chock operation, which
furthermore improves the cleaning result. When the
centrifugal rotor and the equipment have been emptied
of cleaning liquid, clean water is supplied to the tank 2

and is brought into circulation through the centrifugal

rotor and the equipment in the same manner as de-
scribed above for the cleaning liquid whereby the cen-
trifugal rotor is rinsed. The cleaning procedure is ended
by emptying the centrifugal rotor and the equipment
once again in the same manner as above.
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In the example the two outlet channels 7 and 8 are
~ connected to the tank 2 and the inlet channel 4. Of
course it is quite possible to connect the outlt channels
in many other ways within the scope of the present
invention. For instance, might only one of the outlet
chambers 20 and 21 be connected to the tank 2. Prefera-
bly 1s in such a case only the outlet chamber 21, which
1s connected to the separation chamber 15 at the inner-
most located radial level connected to the tank 2.

I claim:

1. A method for cleaning a centrifugal rotor, which
has a central inlet chamber, a separation chamber con-
nected via an inlet passage to the inlet chamber, and two
central discharge chambers each connected via an out-
let passage to the separation chamber at separate radial
levels, comprising the steps of: supplying a cleaning
hiquid from a tank containing cleaning liquid during
rotation of the rotor to the inlet chamber, directing the
cleaning liquid via an inlet channel in a stationary inlet
device to dislodge and/or remove unwanted material,
and discharging the cleaning liquid from the two dis-
charge chambers via outlet channels in a2 stationary
outlet device arranged in the outlet chamber thereby
carrying away the unwanted material, conducting a
part of the cleaning liquid, which 1s discharged via the
outlet channels to the tank containing cleaning liquid,
pumping cleaning liquid from the tank into said inlet
channel, and conducting the rest of the cleaning liquid
discharged via the outlet channels directly to the inlet
channel by means of an over-pressure generated in the
outlet device by the rotation of the rotor.

2. A method according to claim 1, further comprising
the steps of: after the flow has been established from at
least one of the outlet channels directly to the inlet
channel, throttling the flow from the outlet channels to
the tank and pumping a greater amount of cleaning
liquid during a certain time period from the tank to the
inlet channel than the amount of flow from the outlet
channels to the tank, thus filling the chambers inside the
rotor with cleaning liquid during the cleaning proce-
dure.

3. A method according to claim 1, further comprising
the step of throttling the initial flow out of the discharge
chamber, which is connected to the radial outer part of
the separation chamber, so that a flow of cleaning liquid
also is obtained from the separation chamber to the
other discharge chamber.

4. A method according to claim 1, further comprising
the step of supplying cleaning liquid to the separation
chamber via the inlet chamber with a high flow suffi-
cient that the outlet passage, which is connected to the
radial outer part of the separation chamber, will form a
flow restriction for the flow of cleaning liquid to the
corresponding discharge chamber.

5. A method according to claim 1, further comprising
the step of combining cleaning liquid which is dis-
charged via one outlet channel together with the part of
the cleaning liquid discharged via the other outlet chan-
nel.

6. Equipment for cleaning the interior of a centrifugal
rotor, comprising: a rotor, the rotor having a central
inlet chamber, a separation chamber, an inlet passage,
the separation chamber connected via the inlet passage
to the inlet chamber, two central discharge chambers,
two outlet passages, each discharge chamber connected
via one of the outlet passages to the separation chamber,

the connection by the two outlet passages being made at

separate radial levels, two stationary outlet devices, one
said outlet device partially extending into each dis-
charge chamber, two outlet channels, each said outlet

channel connected to a corresponding stationary outlet
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device, a tank for retaining cleaning liquid, a supply

conduit, a stationary inlet device, an inlet channel
within the stationary inlet device, the supply conduit
connecting the tank to the inlet chamber via the inlet
channel, a pump arranged to pump cleaning liquid from
the tank to the inlet chamber via the inlet channel, a
return conduit connecting at least one of the outlet
channels to the tank, and a connection conduit connect-
ing at least one of the outlet channels pressure transmit-
tingly to the inlet channel.

1. Equipment according to claim 6, further compris-
ing means for connecting the outlet channels to each
other at their outlets.

8. Equipment according to claim 6, wherein the re-
turn conduit is provided with flow restricting means.

9. Equipment according to claim 6, wherein the out-
let channel, which via one of the outlet passages in the
rotor communicates with the radial outer part of the
separation chamber, is connected to the inlet channel,
and a flow restricting means is provided in this outlet
channel upstream of the connection conduit.

10. Equipment according to claim 8, wherein the
outlet channel, which via one of the outlet passages in
the rotor communicates with the radial inner part of the
separation chamber, is connected to said connection
conduit, and that the connection conduit is connected to
the return conduit upstream of the flow restricting
means In the latter.

11. A method according to claim 2, further compris-
ing the step of throttling the initial flow out of the dis-
charge chamber, which is connected to the radial outer
part of the separation chamber, so that a flow of clean-
ing liquid also is obtained from the separation chamber
to the other discharge chamber.

12. A method according to claim 2, further compris-
ing the step of supplying cleaning liquid to the separa-
tion chamber via the inlet chamber with a high flow
sufficient that the outlet passage, which is connected to
the radial outer part of the separation chamber, will
form a flow restriction for the flow of cleaning liquid to
the corresponding discharge chamber.

13. A method according to claim 3, further compris-
ing the step of supplying cleaning liquid to the separa-
tion chamber via the inlet chamber with a high flow
sufficient that the outlet passage, which is connected to
the radial outer part of the separation chamber, will
form a flow restriction for the flow of cleaning liquid to
the corresponding discharge chamber.

14. Equipment according to claim 7, wherein the
return conduit is provided with flow restricting means.

15. Equipment according to claim 7, wherein the
outlet channel, which via one of the outlet passages in
the rotor communicates with the radial outer part of the
separation chamber, is connected to the inlet channel,
and a flow restricting means is provided in this outlet
channel upstream of the connection conduit.

16. Equipment according to claim 8, wherein the
outlet channel, which via one of the outlet passages in
the rotor communicates with the radial outer part of the
separation chamber, is connected to the inlet channel,
and a flow restricting means is provided in this outlet
channel upstream of the connection conduit.

17. Equipment according to claim 9, wherein the
outlet channel, which via one of the outlet passages in
the rotor communcates with the radial inner part of the
separation chamber, is connected to said connection
conduit, and that the connection conduit is connected to
the return conduit upstream of the flow restricting

means in the latter.
% & % E r



	Front Page
	Drawings
	Specification
	Claims

